ture was transferred to pH-3.5 medium that contained 1.0% D-glucose w/v, 1.0% ethanol v/v, 0.3% peptone w/v, and 0.2% yeast extract w/v. One loop of the pH-3.5 medium showing microbial growth was streaked onto an agar plate comprised of 2.0% D-glucose w/v, 0.5% ethanol v/v, 0.3% peptone w/v, 0.3% yeast extract w/v, 0.7% calcium carbonate w/v, and 1.5% agar w/v, and the resulting colonies that dissolved calcium carbonate on the agar plate were picked up and examined again for growth at pH 3.5 .
Gluconacetobacter liquefaciens NBRC 12388 T , Gluconacetobacter diazotrophicus LMG 7603 T , Komagataeibacter xylinus NBRC 15237 T , Komagataeibacter hansenii NBRC 14820 T , Acidomonas methanolica NRIC 0498 T , and Acetobacter aceti NBRC 14818 T were used as reference strains. The 16S rRNA gene sequences of the two isolates were determined, as described previously Yamada et al., 2000; Yukphan et al., 2004 Yukphan et al., , 2011 . Gene fragments for 16S rRNA geneencoding regions were amplified by PCR with the following two primers; 20F (5 -GAGTTTGATCCTGGCTCAG-3 , positions 9 27) and 1500R (5 -GTTACCTTGTTACGACT-T-3 , positions 1509 1492) (the numbering of positions was based on the Escherichia coli numbering system, Brosius et al., 1978 Brosius et al., , 1981 ; accession number V00348). Amplified 16S rRNA genes were sequenced with the four primers, 27F (5 -AGAGTTTGATCMTGGCTCAG-3 , positions 8 27), 1492R (5 -TACGGYTACCTTGTTACGACT-T-3 , positions 1513-1492), 518F (5 -CCAGCAGCCGC-GGTAATACG-3 , positions 518 537), and 800R (5 -TAC-CAGGGTATCTAATCC-3 , positions 802 785). Other 16S rRNA gene sequences were cited from the GenBank/ EMBL/DDBJ databases.
Multiple sequence alignments were made with the program Clustal X (version 1.81) (Thompson et al., 1997) . Sequence gaps and ambiguous bases were excluded. Distance matrices were calculated by the two-parameter method of Kimura (1980) . Phylogenetic trees based on 16S rRNA gene sequences of 1,216 bases were constructed by the neighbor-joining method (Saitou and Nei, 1987) , the maximum parsimony method (Felsenstein, 1983) , and the maximum likelihood method (Felsenstein, 1981) using the program MEGA 5 (version 5.05, Tamura et al., 2011) . In the phylogenetic trees constructed, the type strain of Acidocella facilis was designated as an outgroup. The confidence values of individual branches in the phylogenetic trees were calculated by use of the bootstrap analysis of Felsenstein (1985) based on 1,000 replications. The pair-wise 16S rRNA gene sequence similarities were calculated for 1,403 bases.
In a 16S rRNA gene sequence phylogenetic tree constructed by the neighbor-joining method, the two isolates that formed a small cluster with a bootstrap value of 100% were located on the outside but not on the inside of the Gluconacetobacter cluster, and the resulting cluster formed a large cluster along with the type strains of Komagataeibacter species (Fig. 1 ). The large cluster was then connected to the type strain of Acidomonas methanolica. The calculated bootstrap value at the branching point of the two clusters was 65%. The data obtained indicated that the two isolates were not very tightly coupled to the type strains of Gluconacetobacter species phylogenetically.
In a 16S rRNA gene sequence phylogenetic tree constructed by the maximum parsimony method, the two isolates constituted a cluster first along with the type strain of Acidomonas methanolica, and then the resulting cluster was connected to the Gluconacetobacter cluster (Fig. 2) . The calculated bootstrap values at the respective branching points were 41 and 16%. The data obtained indicated that the two isolates were related phylogenetically to the Acidomonas cluster rather than the Gluconacetobacter cluster.
In a 16S rRNA gene sequence phylogenetic tree constructed by the maximum likelihood method, the two isolates were located on the outside but not on the inside of the Gluconacetobacter cluster, as found in the phylogenetic tree constructed by the neighbor-joining method (Fig. 3) . The calculated bootstrap value was 27%.
The calculated pair-wise 16S rRNA gene sequence similarities of isolate TN01LGI T were 97.9, 97.7, 96.5, 96.9, 95.5, 94.1, 96.2, 96.0, 95.6, 92.0, 96.3, 95.1, 96 The phylogenetic tree based on 16S rRNA gene sequences was constructed by the neighbor-joining method. The type strain of Acidocella facilis was used as an outgroup. The numerals at the nodes of the respective branches indicate bootstrap values (%) derived from 1,000 replications.
Vol. 59 VU et al. The phylogenetic tree based on 16S rRNA gene sequences was constructed by the maximum parsimony method. The type strain of Acidocella facilis was used as an outgroup. The phylogenetic relationships were represented by tree #1 out of 28 most parsimonious trees. The final data set had a total of 1,216 positions (bases), of which 660 were parsimony informative. Consistency index=0.328, retention index=0.804, composite index=0.264, homoplasy index =0.672. The numerals at the nodes of the respective branches indicate bootstrap values (%) derived from 1,000 replications. The phylogenetic tree based on 16S rRNA gene sequences was constructed by the maximum likelihood method. The type strain of Acidocella facilis was used as an outgroup. The numerals at the nodes of the respective branches indicate bootstrap values (%) derived from 1,000 replications.
A phylogenetic tree based on the so-called partial 16S rRNA gene 800R-region sequences of 562 bases (positions 139 739) was constructed by the neighborjoining method (Saitou and Nei, 1987) . The confidence values of individual branches in the phylogenetic tree were calculated by use of the bootstrap analysis of Felsenstein (1985) , as described above. The type strain of Acetobacter aceti was used as an outgroup. Sequence gaps and ambiguous bases were excluded as well. The pair-wise partial 16S rRNA gene 800R-region sequence similarities were calculated for 659 bases (positions 26 739).
In a phylogenetic tree based on the so-called partial 16S rRNA gene 800R-region sequences constructed by the neighbor-joining method, the two isolates formed a cluster with the type strain of Acidomonas methanolica, but not with the type strains of Gluconacetobacter species (Fig. 4) . The calculated bootstrap value was 65%. The cluster including the two isolates and the type strain of Acidomonas methanolica was connected to the cluster of Gluconacetobacter species with a bootstrap value of 36%, and then to the Komagataeibacter cluster. The calculated pair-wise partial 16S rRNA gene 800R-region sequence similarities of isolate TN01LGI T were 96.9, 97.8, 96.0, and 96.6% respectively to the type strains of Gluconacetobacter liquefaciens, Gluconacetobacter diazotrophicus, Acidomonas methanolica, and Komagataeibacter xylinus. Between isolates TN01LGI T and VTH-AC01, between the type strains of Gluconacetobacter liquefaciens and Gluconacetobacter diazotrophicus, between the type strains of Gluconacetobacter liquefaciens and Komagataeibacter xylinus, and between the type strains of Gluconacetobacter liquefaciens and Acidomonas methanolica, the calculated pair-wise sequence similarities were respectively 100, 98.6, 96.3, and 95.2%. The data obtained indicated that the two isolates were phylogenetically not very similar and not very related to the type strains of Gluconacetobacter species in the socalled partial 16S rRNA gene 800R-region sequences.
Extraction and isolation of chromosomal DNA were made by use of the modified method of Marmur (1961) (Ezaki et al., 1983; Saito and Miura, 1963) . DNA base composition was determined by the method of Tamaoka and Komagata (1984) .
The DNA G+C contents of isolates TN01LGI T and VTH-AC01 were respectively 69.4 and 68.1 mol%, with a range of 1.3 mol%. The data obtained indicated that the DNA base compositions of the two isolates were much higher than those of the type strains of Gluconacetobacter species (58.0 65 mol% with a range of 7 mol%; Yamada et al., 2012b) as well as the type strain of Acidomonas methanolica (62 mol%; Yamashita et al., 2004) . The calculated differences in the DNA G+C contents were almost 4 10 mol%.
DNA-DNA hybridization was carried out by the photobiotin-labeling method using microplate wells, as described by Ezaki et al. (1989) . Percent similarities in DNA-DNA hybridization were determined colorimetrically (Verlander, 1992) . The color intensity was measured at A 450 on a model VersaMax microplate reader (Molecular Devices, Sunnyvale, California, USA). Isolated, single-stranded, and labeled DNAs were hybridized with DNAs from test strains in 2 SSC containing 50% formamide at 48.0 C for 15 h. The highest and lowest values obtained in each sample were excluded, and the mean of the remaining three values was taken as a similarity value.
A single-stranded and labeled DNA from isolate TN-01LGI T represented 100, 86, 26, 31, 3, 11, 10, and 4% similarity respectively to isolates TN01LGI T and VTH-AC01 and the type strains of Gluconacetobacter liquefaciens, Gluconacetobacter diazotrophicus, Komagataeibacter xylinus, Komagataeibacter hansenii, Acidomonas methanolica, and Acetobacter aceti, which was used as a negative control. On the other hand, isolate VTH-AC01 represented 94, 100, 23, 24, 3, 9, 9, and 2%, and the type strain of Gluconacetobacter liquefaciens represented 26, 15, 100, 22, 2, 7, 12, and 5% as well. The data obtained indicated that the two isolates constitute a single species and are at least differentiated at the species level from the above-mentioned species of the genera Gluconacetobacter, Acidomonas, and Komagataeibacter.
The cellular fatty acid composition of the two isolates was determined, as described previously . Isolates TN01LGI
T and VTH-AC01 contained 63.6 and 62.3% monounsaturated fatty acid of C 18:1 ω7c, respectively, as the major fatty acid (Table  1) . Others were minor components of cellular fatty acids; for example, straight chain fatty acids of C 14:0 , C 16:0 , and C 19:0 cycloω8c, and hydroxy fatty acids of C 14:0 2OH, C 16:0 2OH, C 16:0 3OH, C 18:0 3OH, and C 18:1 2OH were found. Differing from the type strain of Gluconacetobacter liquefaciens, the two isolates contained a considerable amount of hydroxy fatty acid of C 18:1 2OH. The two isolates were different from the type strain of Acidomonas methanolica in no finding of hydroxy fatty acid of C 10:0 3OH. The phenotypic characteristics were determined by the methods of Asai et al. (1964) , Yamada et al. (1976 Yamada et al. ( , 1999 Yamada et al. ( , 2000 , Swings et al. (1992) , Navarro and Komagata (1999) , Katsura et al. (2001 Katsura et al. ( , 2002 , Lisdiyanti et al. (2000 Lisdiyanti et al. ( , 2002 Lisdiyanti et al. ( , 2006 , Yukphan et al. (2004 Yukphan et al. ( , 2011 , and Kommanee et al. (2011) . Electron microscopy was done, as described previously (Kommanee et al., 2011) . Major ubiquinone homologue determination was made by the method of Yamada et al. (1969) .
The phenotypic and chemotaxonomic features of the two isolates are given in the genus and the species descriptions of Nguyenibacter vanlangensis gen. nov., sp. nov.
Phylogenetically, the two isolates occupied unique positions. When a phylogenetic tree was constructed by the neighbor-joining method, the two isolates constituted a cluster along with the type strains of Gluconacetobacter species. However, the position of the two isolates was not on the inside, but on the outside of the cluster. The calculated bootstrap value showing 65% indicated that the two isolates were not very tightly coupled phylogenetically to the type strains of Gluconacetobacter species. On the other hand, the two isolates constituted a cluster firstly with the type strain of Acidomonas methanolica, when a phylogenetic tree was constructed by the maximum parsimony method. The phylogenetic data obtained above suggested the possibility that the two isolates are necessarily accommodated to neither the genus Gluconacetobacter nor the genus Acidomonas.
In the so-called partial 16S rRNA gene 800R-region sequence phylogenetic tree constructed by the neighbor-joining method, the two isolates formed a cluster with the type strain of Acidomonas methanolica, but not with the type strains of Gluconacetobacter species. The phylogenetic data obtained above supported that the two isolates are not very closely related to and not simply accommodated in the genus Gluconacetobacter.
In the yeast systematics, Yamada and Kawasaki (1989) once examined basidiomycetous yeasts for three sets of partial 18S and 26S rRNA sequence determinations. In the experiment, the three dendrograms obtained showed similar patterns in the three regions. Among the yeasts examined, similar patterns were not necessarily seen in the three dendrograms (Jindamorakot et al., 2012; Yamada and Nagahama, 1991; Yamada and Nogawa, 1995) . Recently, the socalled D1/D2 region sequences of the large subunit of rRNA or 26S rRNA genes have been widely used in yeast systematics (Fell, 1993; Kurtzman and Robnett, 1998; Kurtzman et al., 2011) . In future, the so-called partial 16S rRNA gene 800R-region sequences men- 1.8
The Unknown fatty acids below 0.5% were not listed.
tioned above may be utilized for bacterial systematics as well. As described above, the two isolates were independent phylogenetically from the type strains of species of the related genera, Gluconacetobacter, Acidomonas, and Komagataeibacter.
Morphologically, the two isolates had peritrichous flagellation (Fig. 5) , which was identical especially with that of strains assigned to the genus Gluconacetobacter, but different from polar flagellation of strains assigned to the genus Acidomonas (Table 2) . Physiologically/biochemically, the two isolates oxidized acetate but not lactate. Such an oxidation pattern of acetate/lactate was, on the other hand, identical especially with that of the genus Acidomonas, but different from that of the genus Gluconacetobacter, in which both acetate and lactate were oxidized to carbon dioxide and water. The two isolates differed from strains of the genus Acidomonas in production of a water-soluble brown pigment and 2,5-diketo-D-gluconate and in no growth on methanol as a sole source of carbon. Chemotaxonomically, the two isolates differed from the type strain of Gluconacetobacter liquefaciens by showing a considerable amount of hydroxy fatty acid of C 18:1 2OH and from the type strain of Acidomonas methanolica by showing no hydroxy fatty acid of C 10:0 3OH. The phenotypic data of the two isolates were therefore assumed to reflect a phylogenetic intermediary position between the genera Gluconacetobacter and Acidomonas. In addition, no production of acetic acid from ethanol being found in the two isolates decisively differentiated them from the strains of the two genera. The calculated G+C contents of the two isolates also supported such a differentiation genetically.
It is quite unique that the production of acetic acid from ethanol was not found in the two isolates, just as in most strains of Asaia species. It differentiated the two isolates from strains of any other genera except for the genus Asaia, which is discriminated by no production of a water-soluble brown pigment as well as 2,5-diketo-D-gluconate (Table 2 ). In the acetate/lactate oxidation pattern mentioned above, the two isolates were somewhat similar to strains of the genus Ameyamaea. However, the two isolates were also discriminated by forming peritrichous but not polar flagellation and by production of a water-soluble brown pigment and 2,5-diketo-D-gluconate as well.
The two isolates, TN01LGI T and VTH-AC01, are thus distinguished at the generic level from strains of 14 genera of acetic acid bacteria phylogenetically, genetically, chemotaxonomically, morphologically, physiologically, and biochemically, and are appropriately classified under a separate new genus ( Table 2 ). The name of Nguyenibacter vanlangensis gen. nov., sp. nov. is therefore introduced for the two isolates.
Description of Nguyenibacter gen. nov.
Nguyenibacter [Ngu.ye.ni.bac ter. N. L. masc. n. Nguyenius Nguyen (the name of a famous Vietnamese microbiologist); N. L. masc. n. bacter, a rod; N. L. masc. n. Nguyenibacter a rod, which is named in honor of Dr. Dung Lan Nguyen, Professor, Institute of Microbiology and Biotechnology, Vietnam National University-Hanoi, Hanoi, Vietnam, who contributed to the study of microorganisms, especially of strains isolated in Vietnam].
Gram-negative rods and motile with peritrichous flagella, measuring 0.6 0.8 1.0 1.6 µm. Colonies are entire, smooth, transparent, creamy to brownish. Catalase is positive, and oxidase is negative. Grows on nitrogen-free LGI medium. Oxidizes acetate to carbon dioxide and water but not lactate. Does not produce acetic acid from ethanol. Growth is weakly positive either on 30% D-glucose w/v or in the presence of 0.35% acetic acid v/v. Grows on glutamate agar and mannitol agar. Does not grow in the presence of 1.0% KNO 3 w/v or 3.0% NaCl w/v. Produces a water-soluble brown pigment on glucose/yeast extract/calcium carbonate medium. Production of dihydroxyacetone from glycerol is negative. Levan-like polysaccharides are pro- Yamada et al. (2000) , and k Lisdiyanti et al. (2002) . l According to Jojima et al. (2004) , growth was shown at 7% glutamate w/v but not at 1% glutamate w/v. 
